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a novel way coisçing n sosing a lality 
of square or rectaar tubes 20 in sgaced 9aral- 
lel relation  form a row having as many tubes 
therein as it is desir to form enveloges. After 
5 a yer of tubes bas been laid clown a lurality of 
res 21 are laid across em in sgaced 9arael 
relation after wch a second layer of tubes 
is isosed uon the wes surmoti the tubes 
of the st layer. With wires 21 in between tubes 
10 the 9rocess continues with alterte layers of 
tubes and wires until scient ve been 
sembled for the size of e heat exchange core 
that is to be ruced. In ortier that the end 
9ortio of the tubes I may be seated in slo 
15 formed between the side closures T for the gas 
asses 18 the wires 21 are hot laid across the 
tubes near their ends. The ends of the tbes are 
swaged at 14 so that the coronting faces of e 
tubes 13 which are suergosed  form a tier or 
20 enveloe are in contact. Ts arrangement 
closes off the en of the saces 19 between these 
tubes wiout emloying traverse closure bars 
located between the layers of tubes. It wl be 
aarent that at the maold en of the core 
25 one might utze header 91ates formed with 
arallel slots to commodate the tiers of tubes 
forming e enveloes stead of utiling e 
bars I T as lustrated. ter assembly oï the 
tubes 20, woees 21 and end bars IT, or alteative 
30 header 91ates, e ente semblage is clamged 
togeer and brazed to 9ruce a monolithic cote 
structure. 
The cotruction illustrated in ges 2 and 3 
bas sqre tubes 20 whoee ogsite walls are 
35 forme with corrugatio or indentio 
receive the wes 21. With this cotruction e 
oposed faces of e tubes 0 are in full contact- 
ing relation and e wires 21 extend from their 
sides into the gas 9sages 
40 In Fire 4 each enveloge is cotructed of 
suger9osed  each comgring fo tubes 
 I so tha the contacting wal 42, 4 of e tubes 
form internal  4 for the square tubular com- 
45 9orient I ruade u9 of fo tubes. Each gro 
of fo tubes coidered coecvely may hae 
en swaged into conct with the contio 
os of fo tubes of e saine enveloe, as oc- 
cis wi the single tubes in ge 1. Alter- 
50 natively, the four tubes may t . a grou9 in 
an ogeng  in end 91ates 46 as is common in 
tubular heaters. Thé, e plate gaments 
between oes for moting tubes close the 
ends of e spaces 19 between sugeosed grougs 
55 of tubes and 
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The lresent invention relates to heat exchange 
allaratus and larticularly to a novel construc- 
tional arrangement and method of formirg an 
envelope tyle of heat transfer core lrovided with 
extended surface or 
The invention contemllates the lrovision of a 
heat transfer core having alternate loarallel 
lassages for lïow of a heating lïuid in inter- 
calated relation with other passages for cross- 
wise or transverse lïow of the lïuid to be heated. 
The lassages for the heating lïuid are essentially 
of the so called envelole or llate type but are 
each marie ul of a series of square or rectangular 
tubes which are Sulerimlosed in a tier and 
bonded ogether to form the envelole lassage 
for the lïuid to be heated while the Slace between 
adjacent enveloles constitutes the passage for 
te heating lïuid. The lïn surface is lrovided 
in this construction by alternating layers of rec- 
tangular tubes in SlaCed relation with layers of 
.transversely extending wires which are ulti- 
mately bonded to and between the SUlerimlosed 
tube comlonents of an envelole. The invention 
will be best understood UlOn consideration of the 
following dstailed description of illustrative em- 
bodiments thereof when read in corunction with 
the accomlanying drawings in which: 
Figure 1 is a lerslective view of lart of a heat 
exchange core constructed in accordance with 
the lresen invention. 
Figure 2 is a fragmentary detailed view of a 
modilïed construction; and Figure 3 is a corre- 
Slonding side view. 
Figure 4 is a detailed view of a further modi- 
lïed construction. 
In Figure 1 there is shown a rectangular heat 
exchanger cote having a casing l0 with a mani- 
fold or header | at one end for SUpllying the 
lïuid to be heated to the envelopes 13 lroviding 
lassages extending in larallel relation through 
the core in alternation with te lassages l0 for 
the heating lïuid, which las lassages are con- 
stituted by the Slaces between the enveloles 13. 
Bars ! T close the ends of the gas lassages l0 in 
the core on the air side, being located between 
the enveloles 12 so as to seal off the gas las- 
sages l0 from communication with the. air dis- 
tributing heater ! . Gas is SUlllied to the olen 
ends of the lassages l0 rough an inlet mani- 
fold ll. This construction is conventional ex- 
celer for the fact that the enveloles 12 are marie 
Ul of a llurality of SUlerimlosed rectangular 
tube comlonents 13 lrovided with lin-like lïns 
extending into te gas lassages 
However, this tyle of structure is assembled in 



the ends of the gas passages |8 located between 
the tiers of tubes ïorming adjacent envelopes. 
What I claim is: 
A plate type heat exchangér having hollow 
metal]ic envelopes providing passages for air or 
other fluid tobe heated with the envelopes dis- 
posed in spaced parallel relation fo ïorm between 
them passages for. the heating fluid such as 
wherein each envelope eomprisii a tiir of trans- 
versely ccrrugated quadrangular tubular ele- 
ments superimposed in contacting relation with 
corresponding tubular elements of adja,cent. 
velopes atigned to ïorm layers or rows; metallc 
wires disposed between the corrugations of tubu- 
lar elements in adjacent rows with,portions of 
the wires extending across the spaces between 
tiers of tubular elements to form extended sur- 
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face therefor located in the passages for the 
heating fluid; and inlet and ourlet headers con- 
necting with the ends of said tubular elements. 
ARTHUR JENSEN. 
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